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END-OF.YEAR EXAMINATION 2023
SECoNDARY TWO NORMAL (ACADEM|C)

MATHEMATICS
PAPER 1

1 HOUR 30 MINUTES

Candidates answer on the Question Paper.

REI\D THESE INSTRUCTIONS FIRST

Write your index number and name on all the work you hand in.
Write in dark blue or black pen.

Answer all the questions.
lf working is needed for any question it must be shown in lhe space below the question.
Omission of essential working will result in loss of marks.
The use of an approved scientific calculator is expected, where appropriate.
lf the degree of accuracy is not specified in the question and if the answer is not exact, give the
answer to three significant figures. Give answers in degrees to one decimal place.
For tt , use either your calculator value or 3.142, unless the question requires the answer in terms of
?r.

The number of marks is given in brackets [ ] at the end of each question or part question.
The total of the marks for this paper is 50.

For Examiner's Use
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iogl o - 6 li wzt "St $ a ol ( p a t t* fi oa n )

I Write the fbllowing numbers in order of size, beginning rvith the smallest.

r.32 l.s {F6 !
3

.4nsv'er _ )

smallest largest
t2l

2 Write the number 85.898 correct to

(a) 2 decimal places.

(b) I signi{icant ligure.

Answ,er

Attstt'er

lll

Ill

3 (a) Solve the inequality -2 r- < 7 .

An.swer

(b) Shor.v your solution tiorn part (a) on the number line belorv.

Ansy.'er

(c) llencc statc thc snrallest prirrre nunrber u,hich satisfies the incquality -?.r < 7 .

lll

t1l

lrl

l) nd-ol - l' ea r t;a m i nur i on 2 0 | i

Ansu'er

4

Se tot t*t t1- ) .\ r r mu I { 4 at di, n t i c )
,\'l a t h e n tu t i<- s P up ur I



Jnglo.ilgine* $r$aol pa** fuat)

4 
E]trtrMtrN ENTII I

The letters of the word EXAMINATION are written on cards.
One card is chosen at random.
F'ind the prohability that the letter on the card is

(a) S,

(b) A or I.

Atts*'er

tll

trl

5 Factorise completely

(a) ?4-4a2

(b) 6d7 -nd -8.

illAnsu,er

t2l

E nd-af- Y ear Exan inat i u n 202 3

Answer

5

,9il:ondilt1. 2 Norntu I ( A <:atle m i L: )
l'luthentutit:s Pupe r I



An gl o - {t7i n es r.*4 r $ o o/ (p n * tt,fl o.r f )

Simplify 5w*4w(32 -l).

Attsv,er t2l

S,:lve 5 = 6

21,+3 1-1,

t3l

End- Dj- l'( av Srrn ina ti o n 2 0 2 3

Ansv'er r.,:

6

S(tuu.lir.r' 2 .\arnnt| (,4.t d(nit)
i\{uthetnalics ?opo l



,Ad glo - 6 t1i rcs t Srtp a d (3, * o .It * l)(a) construct the triangre ppr? where pQ : QR= 7 cm and pR = 5 cm.

Attswer

(b)

(c)

Measure anti rvrite down the size of angl e epR.

Ansv,er Arrgle epR:
Write down the special name given to triangle peR.

t2l

" IIJ

ItI

7 Sec<;'ndoty 2 .yonttal lAcadenric )
tr.lothearutk-.s puptr I

E n tl- ol - 1' e a r E.ut mi*t ti o n 2 0 2 -l



9

The diagram shorvs trvo sides of a parallelograr:r ABC,D.
l is the point (J, 3), B is the point (0, 3) and C is the point (4. -3).

Find

(a) the coordinates o1'the point D,

,4gl o - [$i n e*,-4 $ o o/ {pa tfu fi oil )

Attswer' (-, 

-)

trl

,4ttsv,er

,4nsv,er

,4tt.su,et' unit2

(b) the gradient of tlre line BC,

(c) the equation of the line BC,

(d) tlre area of the parallclogram ABCD.

tll

ttl

I)tL-l

t 
,, :.: 

-.' /
\

,1 :

1

:-:1 |

\ ,, i

:,\

*'
t,
h

;,
),

i,

\rll

\3 I 5 r
-t

a

' ,,.:

.]:

8

Set'otrrlan, 2 .Yrtrnul ( Atu d e t t ir )
lllutheiltul it:s l:'d[!(r I

E nl*/- l's s, 1*, n in u ti on ) l) ) -1



nbgl o. figittest .$tfu vl @a** ltoa f )

l0 Simplify

4.r: l5rv2
5v 2z

(b)
4u? - bz

6a -3b

,4ttsx,er

Ansv,er

[?]

t2l

Il Triangles ABC and XYZ are similar.

tlrtsu:er Angle XYZ: 12]

cm 121

6,,{\+r*
/10'\ \

A

Find

(a) angle,\?Z

(b) the length of-tr.}..

E r d*l- \'e or Lsa t n inat iun ) 0) 3

Answer ,tJ':

I
Setnn&trt' ) Nurmtl (,4t'odrmit:)

.ltlathemalics PoJtcr I



t2 (a)

C

In the diagram, S?" is parallel to Uli and ll/AC is a straight line.
Angle l,yAT: 105o, angle ABC :87" and angle BCLI: 35o.

Civing reasons for your answer, find

(D angle ACB,

Attswer l\lgle ACB:

(ii) angle ClB.

Attsv'er Angle C,4B:

(b) The size of each erterior angle of a regular r-sirled polygon is l5o.
Find the value of n.

Agl,t {lfi,ffil,lrlt o ol (Sat{et fr.oat)

" [2]

' Ul

t2l

10

End-oJ-l'et r Exa mination 2 0 2 3

An.sn,er n:

Secuullu1' 2 Nrn'mal [At::odomic1
llathunitti<:s Puptr I



.4ng b. A 0 i w, 5 p 

"* I o y t {p a rttr fu t I )

13 (a) -r,is directly proportional to -r3.

When x = 2, ),: 4.
Find

(i) an equation connecting r and.r,,

-4ttsx'er

(ii) the value of-r' when .r: 6.

Ansu,er t:
(b) 6 identical pipes can fill a tank completely with rvater in l8 rninutes.

(i) Find the time taken, in minutes, for 4 pipes to fill half of the tank rvith
rvater.

Ausu'er

l2l

tll

nrinutes L21

(ii) State the assumption you have rnade in part (bXi).

Anst+,er

Ill

Seco,t.l.try 2 Nornwl (Arutlerrit)
llathemuii<:s Puper I

11

lind - oj-\'e t r Extm i nu ion 20 ) 3



,fu ryl o - {$ i uat r* $ o o I p nfu ll a a n )

14 The dot diagram shows the number of siblings in the families of 16 students.

aaaoaoataaaoa
0t234

Numher of siblings

Find

(a) the median number of siblings.

An,swer

(b) the mean number o{'siblings.

Auswer

(c) the probability that a sturjent chosen randomly has ar least 2 siblings.

a
aa

Irl

l2l

t2l

12

E ui -rl- l'rur L).ru m i nu r iut ?l)3 J

Ansu'er

,\t tttt tta t-v 2l* onna i ( A., d d ( lti. )
lluthuuutits Paptr l
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Fo[oeri]

EN D.OF.YEAR EXAMINATION 2023
SECoNDARY TWO NORMAL (ACADEM|C)

MATHEMATICS
PAPER 2

1 HOUR 30 MINUTES

Candidates answer on the Question Paper.

READ THESE INSTRUCTIONS FIRST

Write your index number and name on all the work you hand in.
Write in dark blue or black pen.

Answer all the questions.
lf working is needed for any question it must be shown in the space below the question.
Omission of essential working will result in loss of marks.
The use of an approved scientific calculator is expected, where appropriate.
lf the degree of accuracy is not specified in the question and if the answer is not exact, give the
answer to three significant figures. Give answers in degrees lo one decimal place.
For lr , use either your calculator value or 3.142, unless the question requires the answer in terms of
r.

The number of marks is given in brackets I J at the end of each question or part question.
The total of the marks for this paper is 50.

For Examiner's Use
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,.Attglo. ttiwst trlTo o I (pr|er !un)

1 lVritten as the product of its prime factors, 60 = 22 x 3 x 5 .

(a) Express 84 as the product of its prime factors in index notation.

/lttsv'er

(b) Find the smallest positive integer value of A tbr rvhich 60k is a perf'ect square.

Answer l; =

(c) Clhocolate bars are sold in packs of 60.
Srviss rolls are sold in packs of 84.
Keith buys the same number of chocolate bars as Swiss rolls.
Find the least number of packs of chocolate bars that he coultl have bought.

tll

Ill

t2l

14

l'. ul <ti- l v,t r liu tn i n t tktn ) tt ).i

Ansv,et"

Sett,nriut! 2 .\'ornnl tAratlotie )

lllarheuuti<'s Puptr )



!rylo-€git* e.8$oil lBatl,r fi oat)

(a) Solve the equation I -" ':' = +35

Attsv?r .tr = t3l

(b) sinrplify ,2p 
-3,, *sl= -1.?{, giving your answer as a single fraction.

\q-+) (q-+)

t3l

Entl-o.f-\i,ar F-xunti nari an 1 0J I

An,sv,er

15

Sttt'<tnd,tt't' Z Nonnal lAc<tdemit)
lt{athenutic,t Puqtcr }



,fu gl a - € $i r rs r -$ r 4 o o I lpa t Art X oa n)

3 A lake of 2 km is represented on a map with a length of 10 cm.

(a) Find the scale of the map in the fbnn I : rr.

Attsv'er l :

(b) Find the length of an expressway on the map that represents an actual distance
of 1480 m.

Answ'er crn l2l

(c) Find the actual area of a park, in m2, that is represented by 0.35 crn2 on the
map.

r.rlr t2l

ul

'16

li n,l -o/- l'e u r Eta n i nu ti on I 0 ) 3

Answer

Stcondun ) ,\umal (Ar:ad?tilic)
illulhanuli<:s Prper )



,4glo-6lu* $$ o ol pnA* fuatl

4 A surv'ey was conducted among 50 families to find out the number of times they
travelled together as a fanrily in a year. The data collected is shown in the table
below.

Number of times travelled 0 I 2 1J 4

Number of families l5 tl ll 7 b

(a) Shorv that a +b =lJ .

AnsN'er

(b) If the mean number of times they travelled as a farnily is 1.68. shorv that
a*4lt=41.

ilttsv'er

tll

l2l

Se<'ondatt ) Nonnal {.4cademit:)
llluthemarics Puper 2

17

L n d<.tl- l'rdr E.ta m i na t iott 2 0 ? 3



,lxalo- €l7i wzr "Sr ll o ol @at*r lbai)

(c) Solve the simultaneous equations.

a+b:17
a+4b=47

Answer {.t:

b:

(d) Find the percentage of families that travclled at most 3 tirnes in the year.

l/o t2l

i3l

18

L) nd-<tl- Y e a r L ra m i natt on 2 ( l 2 3

Attsv,er

Seunilury 2 ,\'ot'tlut (.{edenft)
llluthcnutics Puper 3



hrylo-&liwzc nag o d (pzrAtt !mn)

5 The table of values below is for the straight line y = -3-2x .

(a) Find the value r:fp.

Attsu'er p:

(b) On the grid orr page 9, draw the line with equation Jr = -3 - 2-r .

(c) Using your graph, find the value of .rr when ;,= -4.6.

At'rsv,er -r:

(d) On the satne grid, draw and label the line .t,= -2.

(e) Using your graph. rvrite down the coordinates of the point rvhere the line

)' = -2 meets the line t* = -3 -2x .

tll

Lzl

t1l

lrl

Attsv;er ( ,_) tll

x -l 0 I 2

v p -_) -5 -7

Se<.1ndun ? NormqI (Ac'adentic:)

trlutheaatics Paper 2

19

f ntl-u/- l'*tr Exam inati on 20 2 3



Arylo- tlTiu* "!fi wl lpnLn ft w r)

I o

t

-.t-

I

I

.:

,l
li

20

Seittrdan' 2 ^\'onnat (Atolt,rtti< 1

L{othenwtics Pupt'r 2

t) t ul<:l - l' c dr Exat ntrut l un ) 0 I J



,futglo 6tinrc.,*4ool (parfur fuan)

The <liagram shows part of a regular 18-sided polygon, ABCDE .. ,. .

A

Calculate

{a) angle ABC,

Ansv,er ' [2]

(b) angle.{CD.

" [2]

E nd-ul-l'etr E.td m i ndtion : 01 3

;lnslrn,er

21

SelrlnttorT' 2 |iarmal (.4udenti<:)
lllatheuatics Paptr 2



Aiql,r.ttine* ir|ool (QztA* fioan)

3.15

s

In the figure PQRS, P.t: 3.75 cm, PO : 9 cl't'I, QS :9'.75 cm, gR : l6 cm
and angle R.Sp: 99'.

(a) Shorv that PBS is a right-angled triangle.

Anst+'er

(b) Find the length of R,S.

Attsv,er

(c) Find thc totalarea of PQRS.

L2l

cm tll

cm2 t2l

22

E n il-ol- l'e ur Exan i nat i o n 2 0 2 3

Answer

S e c o n dan' 2 .\u n nu I (-4<' ttdt' nt i c t
illuthentatics Poper 1

7



Jng I * 6l i a c* -* r I ml (3a r A tr I o a n )

The back-to-back stem-and-leaf diagrarn below shows the number of story books read
by children in two daycare centres, Daycare Bliss and Play Hub, in a particular year.

Number of books read by children

Leaf for Stenr I Leaf tbr
Bliss Play Hub

58
227
166
08e

0
I
2

-)

977

531
663

Key (Daycare Bliss)
3 | 2 means 23 books

(a) State the median tbr Daycare Bliss.

Key (Play Hub)
I | 2 means 12 books

Ansv'er

(b) State the median for Play Hub.

Ailstter

(c) Calculate the percentage of the children rvho read nlore than 20 books in
Hub.

Attsv,er

(d) State one advantage of using stem-and-leal'diagranr in this case.

Ansu'er

books til

books tll

,Play

t2lO/
t'O

tll

Se<onddn 2 Nottnal (.4tndemit)
l.latlwntatics Puper 1

23

E nd <41-Yc ar t.tu ru i n uti o n 2 0 2 i



,fuElo-€lnn* -rtgoil (patttt fuan/

A new structure shown in the diagram below. has been built. It is made up of
liemispherical bottom with radius of 60 m and a right conical top of radius 60 m and

height 80 m.

(a) Calculate the volume of the structure.

n'r3 t3l

S et'ond*1 2 )t on t u I (.4 < a clt nt i <: )

Itluthututits Puper 2

24

e n i-a/- l'a av grrm i n a ti on ) 0 1 -l

Ansx,er

I

I

I
I
I

t

I

,
I
I
I
I
I
i

I
I

n__



,Uglo- 6tinn qS ri o at (P arb ltma)

(b) The owner of the sffucture has been given abudget of s300 000 to clean up the

exterior ru.fu..-i" is thinking of painting the curved.surface of the structure'

If he is .t urg"i'S di6;t*'?"r tle pairiting, rvould he have enough budget to

proceed wit[ tt e painting'] Shorv your working and explain clearly'

Answer

Yes 1No (Please circle) because

Lll

Scc:onJtn' 2 )iornul (Atademit:l

)ll utl rc mut i<:: s Pu1rc r ?

25

End-oi-Ye ar Exo m i n u tion 2 0 2 3





Marking Scheme
Secondary 2 Normal (Academic)

. Mathematics Paper I
Anglo-Chinese School"=is*i;"; 

ri."ai'""' End-otYear Examination 2023

I
4

:,[4,1, 1.5,1.3,

2 (a) 85.90

(b) 90

J (a) ,>-fl
2

(b)

(c) 2

4 (a) 0

(b)
4

11

5 (a) 4(6- a')

(b) (za + rx3d -8)

6 Sttt-12**z +4ts

9w-l2wz

27

r
.l

-J-
2
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Marking Scheme
Secondary 2 Normal (Academic)

. Mathematics Paper I
Anglo-Chrnese School" -i;.;k;;ri;.d) "" End-of-Year Examination 2023

i -17v=13
I ta, _tJ

, tt

28

7 i is(t-t)=6(2y+z)
I i 5-5v=12.v+18

8 i (a) i See attached.

i tul ioq*r.

| (c) i Isosceles triangle

9 t (a) i(0,-f)

::i: (b) : --ra,]L

i ,., i t,=-)**t

i (d) i 6*4
i i24

10i(a) i6*'y
:iz

i ., . i Qo - b)\2a+ h)

i to' i 3Ar 4)
i 2a+b
ir
'J



Marking Scheme

Secondary 2 Normal (Academic)

. Mathematics Paper 1
Anglo-Chinese School''is",k"; 

Ii""ai 
-- End-of-Year Examination 2023

29

ll i (a) i tgo" -4oo *75o

= 65o

(b)

XY YZ 16

6BC4
XY =1{ 16

4

i =24 cm

12 (ai) angle TAC: 180"-105o = 75' (adj. angle on a str.
line)

i angle ACU: angle TAC (alt. angles, ST ll Un i i

750 -350

= 40o

i (aii) i 180" -87 -4A" (angle sum of triansle) I

= 53o

(b)
360'

15

| | =24"

13 (ai) q = k(2)'

r=!
2

x'
ls =-"2

: (aii) i lOt

(bi)
(6x l8)

4 :27
27

2

I 3.5

(bii) i The fillins rate of pipe is constant.



Marking Scheme
Secondary 2 Normal (Academic)

. Mathematics Paper 1
Anglo-Chinese School- =i;";;;; [;"d, 

--' End-of-Year Examination 2023

: " : t6 i i i

ilO i i i(c,) t- : r r

J:i i=-8:i :

30



Marking Scheme

Secondary 2 Normal (Academic)

. Mathematics Paper 2
Anslo-Chinese School
' "'i 

""",i.",,i""a 
i'*' End-of-Year Exam inat ion 2023

i :20000 : I :

31

ul i (a) i 22 x3x7

(b) i l5

i (c) iLCM:22*3x5x7
:420

i qzo*ao
_n

2 (a) i 1s -s(2x- 3) = 3,

i rs-l0x+15=3.r
i l3-r = 30

4,-_1

l3

(b)

tq*433 4p{I,p*}}

:_l " "t
;l;i;":'di sr * r,'r ;7,;;

(b) lor.l'48
2

i : :7.4

i (c) 100 cm2 @ km2

i {t }5i 4s-*r-
i 0.35 cm2 G lfitl
i :0.014 km2
: 14 000 mr

https://freetestpaper.com/


Marking Scheme
Secondary 2 Normal (Academic)

. Mathematics Paper 2
Anglo-Chinese School' =ie"-,il.;ri""al -" End-of-Year Examination 2023

32

4i (a) its*a+tt+l+b=50
i i a*b=17 15hown)

i(b)i 0x15+ a+2xl 1+3x7 +4b
50

a+22+21+4b
50

iii i 84=a+4b+43

i i a+4b= t (shown)

I (.) i Using elimination method or substitution rnethocl i i

i i correctly.

i i a:9
i ib:8

i ror
r lS+9+ll+7

50
i a')
I -3 r.10001,
i _s0

i i84%

s i(a) i-l



Marking Scheme

Secondary 2 Normal (Academic)

. Mathematics Paper 2
Anglo-Chinese School' " "i;il;; ri;"d) 

"" End-of-Year Examination 2023

33

I : ::t:

I , ::..

\
!

' 'r 1.

,li

(c) i 0.8 (range 0.7 - 0.9 accepted)

(d) i Correct line with label

(e) ;(-0.s,-z)

6
364 

=2aor l8 ;180-20

ifis-2)x180
(a) : 18

i :160

(bi) j ,uo-('tso:'u')

i :150

7 (a) i PQ' * PS2 : 92 + 3.752 :95.0625

i 0*: e.7sz : es.o62s
I Since PQ2+PS: 9S2, by the converse of Plrthaqoras' 

i

i Theorem, PpS is a right-angled triangle. i



Marking Scheme

Secondary 2 Normal (Academic)

. Mathematics Paper 2
Anglo-Chrnese School=i;;k-;;i;"d) "" End-of-Year Examination 2023

:3.75x9 9.75x15.131

i :90.638625

34

i tul 82 -9.152 = l5.l3l
i i 15.1 or 15.13 or 15.131

i (c)
2 2

i i=90.6

71+?58 i (a) i Mediarr = 
-- _'" = 24

2

i (b) i26

i (c)
Percentage of studer,ts=1* rcI%

l3

=6l.Son(to 3s.0 or otlw
13

| (d) i The orisinal values are retained/it shows the shape of i i

the distribution/ it can hiehlieht clusters. saps and i :

i outliers./ present 2 sets of data at the same time./ exact

i value seen/ easier to see the number of books reard/

I easier to compare the values between the 2 centres.

ei(a) Volume of the cone
l,lxft x(60)'x80
J

301592.8947

Volume of hemisphere

1r1, z , (60)'
23\'/
452389.3421

753982.2369
= 754000 m3

i tUl i Stunt.a heisht of cone = lG-0t *8d : l00m



Marking Scheme
Secondary 2 Normal (Academic)

. Mathematics Paper 2
Anglo-Chinese School i' "ii*il.,ri""ai -- End-of-Year Examination2023

35

i i , ')/rx60x100+2xnx{60)- : I

i ! Total surfacearea \--l I :

i i :41469 mzl 41469.02303 m2

i 41469x$8.50 41469.02303x$8.50
!

i = $3SZ 486.50 or = $352 486.70

i i No, the painting is over the budget by $52486.50 / i ii i$s2486.70 i i






